Targeted imaging and proteomic analysis of tumor-associated glycans in living animals.
Although it has been well known that dynamic changes in glycosylation are associated with tumor progression, it remains challenging to selectively visualize the cancer glycome in vivo. Herein, a strategy for the targeted imaging of tumor-associated glycans by using ligand-targeted liposomes encapsulating azidosugars is described. The intravenously injected liposomal nanoparticles selectively bound to the cancer-cell-specific receptors and installed azides into the melanoma glycans in a xenograft mouse model in a tissue-specific manner. Subsequently, a copper-free click reaction was performed in vivo to chemoselectively conjugate the azides with a near-infrared fluorescent dye. The glycosylation dynamics during tumor growth were monitored by in vivo fluorescence imaging. Furthermore, the newly synthesized sialylated glycoproteins were enriched during tumor growth and identified by glycoproteomics. Compared with the labeling methods using free azidosugars, this method offers improved labeling efficiency and high specificity and should facilitate the elucidation of the functional role of glycans in cancer biology.